Quantum mechanical study of the intermediates formed following the reaction of the histidine decarboxylase's substrate and inhibitors with coenzyme.
Histidine decarboxylase catalyses the decarboxylation of l-histidine to histamine using pyridoxal-5'-phosphate (PLP) as coenzyme. The PM3 quantum mechanical conformation method of analysis and heat of formation calculation were carried out for intermediates which are probably formed during the interaction of histidine (substrate), (s)-alpha-methylhistidine, (s)-alpha-hydrazinohistidine, (s)-alpha-fluoromethylhistidine and (s)-alpha-difluoromethylhistidine (inhibitors) with PLP-dependent histidine decarboxylase from Morganella morganii. The results suggest that the structures of the intermediates before and after decarboxylation were found to exist in a conformation showing a planar arrangement of the double bonds with the pyridoxylidene ring and the bond to the carboxyl group being perpendicular to this plane. After decarboxylation, all the double bonds are in the plane of the pyridoxylidene ring which facilitates the electron displacement for the following protonation at C(alpha). The values of the enthalpy for intermediates would increase the probability of their formation in the enzyme's active site which are consistent with all available stereochemical and mechanistic data.